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* NOTICES * 

JP'O and NCIPI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original precisely. 
-2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS „ , , • , 

[Claim(s)] 

[Claim 1] The casting approach characterized by including the 1st generation process which generates the metal slurry 
which cooled molten metal and included solid phase, the 2nd generation process which generates the metal raw material 
which cooled further and solidified said metal slurry, and the process which heats said metal raw material in the half-melting 
condition, and supplies this to metal mold. 

[Claim 2] Said 2nd generation process is the casting approach including the process which generates a metal raw material 
continuously from a metal slurry, and cuts the metal raw material of a parenthesis to predetermined die length according to 
claim 1. 

[Claim 3] The casting facility characterized by supplying this to metal mold after providing the 1st generation means which 
generates the metal slurry which cooled molten metal and included solid phase, and the 2nd generation means which 
generates the metal raw material which cooled further and solidified said metal slurry and heating said metal raw material in 
the half-melting condition. 

[Claim 4] Said 2nd generation means is a casting facility [ equipped with the cutting unit which generates a metal raw 
material continuously from a metal slurry, and cuts the metal raw material of a parenthesis to predetermined die length ] 
according to claim 3. 

[Claim 5] Said cutting unit is a casting facility according to claim 4 which is what cuts the metal raw material concerned 
after it is movable and relative velocity with said metal raw material has become zero along the travelling direction of the 
metal raw material generated continuously. 

[Claim 6] The manufacture approach of the metal raw material characterized by including the 1st generation process which 
generates the metal slurry which was an approach for manufacturing the metal raw material supplied to metal mold in the 
condition of having heated in the half^-melting condition, cooled molten metal and included solid phase, and the 2nd 
generation process which cools further and solidifies said metal slurry. 

[Claim 7] Said 2nd generation process is the manufacture approach of a metal raw material including the process which 
solidifies a metal slurry continuously and cuts this to predetermined die length according to claim 6. 
[Claim 8] The manufacturing installation of the metal raw material characterized by providing the 1st generation means 
which generates the metal slurry which was equipment for manufacturing the metal raw material supplied to metal mold in 
the condition of having heated in the half-melting condition, cooled molten metal and included solid phase, and the 2nd 
generation means which cools further and solidifies said metal slurry. 

[Claim 9] Said 2nd generation means is the manufacturing installation of a metal raw material [ equipped with the cutting 
unit which solidifies a metal slurry continuously and cuts this to predetermined die length ] according to claim 8. 
[Claim 10] Said cutting unit is the manufacturing installation of the metal raw material according to claim 9 which is what 
cuts the metal raw material concerned after it is movable and relative velocity with said metal raw material has become 
zero along the travelling direction of the metal raw material generated continuously. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[lXd ] 0f the Invention] This invention relates to the casting approach which used effectively the thixotropy (thixotropy) of 
hall-melting and a half coagulation metal for the detail more, a casting facility, the manufacture approach of a mete J raw 
material, and a manufacturing installation about the manufacture approach of the cast.ng approach of the metal containing 
various alloys and a casting facility, and the metal raw material further applied with a casting facility or an .nject.on molding 
machine, and a manufacturing installation. 

[Description of the Prior Art] As the casting approach using the thixotropy of half-melting and a half coagulation metal i.e 
the property in which viscosity is small excellent in a fluidity, the CHIKUSO cast method (half-melting casting and the LEO 
cast method (half-coagulation casting) are learned conventionally. Each of these cast.ng casts us, ng the metal slurry m 
half-melting and the half coagulation condition that the metal of the liquid phase and the metal of sohd phase which were 

r0003]TmonrtT.es S e ed the CHIKUSO cast method heats a solid-state metal until it serves as a metal slurry of a half-melting 
condition, and it supplies this to metal mold. On the other hand, once the LEO cast method fuses a solid-state metal rt 
cools this molten metal until it serves as a metal slurry in the half-coagulation cond,t,on of hav.ng a granular crystal, and 

[u004] e TherVi O s Tn 'advanSge of ** - the thinning of ** product which can control generating of ** internal shrinkage and 
can raise a mechanical strength whose ** yield according to these casting the rate of solid phase .s high, whose restoration 
nature to metal mold improves since casting using the metal of low viscosity is moreover attained and improves and I whose 
molding of ** large-sized product is attained can be attained. Moreover, in order to also reduce the heat burden to metal 
mold, the life of metal mold will also be prolonged. 

[p?oblem(s) to be Solved by the Invention] By the way, also in which casting mentioned above, in order to use effectively 
the thixotropy of half-molten metal, and the fluidity of a half-coagulation metal, it needs to be as detailed as possible and rt 
is necessary to have uniform non-dendrite crystal (desirably spherical crystal) moreover ,n half-melting and the half 
coagulation metal concerned. However, a solid-state metal is only heated to a half-me ting condition, or only by coolmg 
molten metal to a half-coagulation condition, the most serves as dendrite crystal, it will appear m half-melting and a half 
cTgufctTon metal, and the thixotropy of the half-molten metal concerned and the fluidity of a half-coagulation metal cannot 

[OOOelVortnis^eason, many approaches of carrying out sequential heating and making this the metal slurry of a half- 
melting condition are used, applying the extruder of a screw type generally used with an i^ection ™£"1™™*™L*£ 
giving shearing force to a solid-state metal into the barrel of the extruder concerned in the CHIKUSO molding method. 
[0007] However, since the structure of the extruder of a screw type is complicated and expensive, rt becomes very huge 
the application cost to a casting facility ]. And since the metal slurry generated with.n the barrel of an extruder w.l be 
supplied to metal mold as it is. it cannot check whether the crystallized state serves as des.red non-dendrrte crystal 
erther Furthermore, rt is necessary to apply what was fabricated in the shape of a chip as a sohd-state metal supphed to a 
barrel, and raw-material cost will also become very expensive. ...... • iU i j r„ 

[0008] The approach of cooling on the other hand, cooling the metal fused in the holding furnace ,n the sol.d-l.quid 
coexistence condition which consists of solid phase and the liquid phase by making a cooling object contact, and holding 
this in a half-melting temperature region in a maintenance container in the LEO cast method, as shown, for example in 
JP.1 0-34307 .A, and generating a metal slurry is used. • 
[0009] Since according to such an approach molten metal will crystallize many crystalline germs in the phase .n contact 
with a cooling object and this will grow spherically into a maintenance container further, a desired metal slurry can be 
obtained without requiring an expensive extruder like the CHIKUSO cast method. And since what necessary is just to 
supply a regulus as rt is to a holding furnace, buildup of raw-material cost can be suppressed. Furthermore, rt is also 
possible to check easily whether it has desired non-dendrite crystal to the metal slurry generated .n the maintenance 
container, and casting which used the fluidity of a half-coagulation metal effectively is atta.ned hB ^ ean 
[0010] However, in order to build mass-production organization actually in the LEO cast method mentioned above, between 
the cooling object which cools molten metal, and the metal mold with which a metal slurry is supphed the process which 
many maintenance containers are installed [ process ] and contacts molten metal on a cooling object, and ^e process 
which supplies a metal slurry to metal mold must be interlocked using the maintenance container of these large "U^er 
and very complicated control is needed. Furthermore, to the metal slurry in each maintenance container the control which 
exact temperature management was needed and was mentioned above by the time it supplied metal mold will be 

[OO^'fThis^nve'ntlon makes it a solution technical problem to offer the casting approach and casting facility which enable 
casting which used the thixotropy effectively in view of the above-mentioned actual condition, without suppressing buildup 
of application cost, and buildup of raw-material cost, and requiring complicated control. 06/03/23 
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[Melns for Solving the Problem] In order to solve the technical problem mentioned above, as a result of repeating research 
wholeheartedly, when the metal slurry which has non-dendrite crystal was cooled qu.ckly. and holding the th«otropy 
* potentially and heating this in the half-melting condition even if it solidified and became a metal raw material, rt checked 
Resenting a thixotropy again for about 1 hour. This invention will solve the technical problem mentioned above using the 
pXrtTwhich presents a thixotropy again, if it heats in the half-melting condition also after the metal slurry which has 
such non-dendrite crystal serves as a once solidified metal raw material. 

[0013] That is he is trying to include the 1st generation process which generates the metal slurry which cooled molten 
metal and included solid phase by the casting approach concerning this invention, the 2nd generation process wh.ch 
generates the metal raw material which cooled further and solidified said metal slurry and the process which heats said 
metal raw material in the half-melting condition, and supplies this to metal mold. In this case, it is desirable to constitute so 
that the process which the 2nd generation process generates a metal raw material continuously from a metal slurry, and 
cuts the metal raw material of a parenthesis to predetermined die length may be included. 

[0014] Moreover, after providing the 1st generation means which generates the metal slurry wh.ch coo ed molten metal and 
included solid phase, and the 2nd generation means which generates the metal raw material wh.ch cooled further and 
solidified said metal slurry and heating said metal raw material in the half-melting condition, he is trying to supply this to 
metal mold in the casting facility concerning this invention. In this case, it is desirable to have the . cutting unit which the 
2nd generation means generates a metal raw material continuously from a metal slurry, and cuts the metal raw material of a 
parenthesis to predetermined die length, a cutting unit is still more movable along the travelling direction of the metal raw 
material generated continuously, and it is desirable that it is what cuts the metal raw material concerned after relative 
velocity with said metal raw material has become zero. , 
[0015] Moreover, he is an approach for manufacturing the metal raw material supplied to metal mold in the condition of 
having heated in the half-melting condition by the manufacture approach of the metal raw material concerning this 
invention, and is trying to include the 1st generation process which generates the metal slurry which cooled molten metal 
and included solid phase, and the 2nd generation process which cools further and solidifies said metal slurry. In this case rt 
is desirable that the 2nd generation process includes the process which solidifies a metal slurry cont.nuously and cuts this 

^^^T^v^^nrnnahetuimg the metal raw material supplied to metal mold in the condition of having heated in 
the half-melting condition, at the manufacturing installation of the metal raw material furthermore appl.ed to this '"verrt on 
and is trying to provide the 1st generation means which generates the metal slurry which cooled molten metal and included 
solid phase, and the 2nd generation means which cools further and solidifies said metal slurry. In th.s case, it » durable 
that the 2nd generation means is equipped with the cutting unit which solidifies a metal slurry cont.nuously and cuts th.s to 
predetermined die length, a cutting unit is still more movable along the travelling direction of the metal raw material 
generated continuously, and it is desirable that it is what cuts the metal raw material concerned after relat.ve velocrty with 
said metal raw material has become zero. 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail based on the drawing in which the gestalt of 
operation is shown. Drawing 1 shows 1 operation gestalt of the casting facility concern.ng this invention. Especially the 
casting facility illustrated here is for casting a desired product by making into a raw mater.al the Magnesium alloy 
represented by AZ91D, and is equipped with the melting basin 1. 

[001 8] The melting basin 1 has covered that perimeter at the melting heating heater 2. and .s for hold.ng m the condrt.on 
which fused the Magnesium alloy mentioned above by actuation of this melting heating heater 2. a liquid Phase 
temperature condition. The tapping path 3 is established in that maximum pars bas.lar.s oss.s occipitalis at this melting 
basin 1. The tapping path 3 is for beginning to pour out caudad the melting Magnesium alloy stored m the melting basin 
was crooked in the shape of an abbreviation crank, and equips the middle with the change-over bulb 4. The valve , plunger 5 
arranged possible [ an attitude ] in order to open and close the tapping path 3. and the bulb cyl.nder 6 wh.ch carries out 

attitude migration of this valve plunger 5 constitute the change-over bulb 4 - 

[0019] The refrigeration unit 10 is arranged in the lower part region of th.s melting bas.n 1 as 1st generation means. A 
efrigeration unit 10 has and constitutes the circulation path 12 of cooling water in the .nterior while having ^two or more 
guide rails 1 1 on a front face, as shown in drawing 2 (a) and (b). Dip arrangement of this refrigeration unit 10 has been 
carried out in the condition of having made the guide rail 1 1 countering soffit open.ng of the tapping path 3 In add*on the 
sign 13 in drawing 1 is a covering block arranged so that it may be open for free passage to soffit open.ng of the tapp.ng 
path 3. and predetermined spacing may be secured between the front faces of a refrigeration unit 10 and this may be 

[0020] Moreover, a depot 20. the delivery rollers 30 and 31 of a couple, and the cutting unit 40 are formed in the above- 
mentioned casting facility as 2nd generation means. . . , , r 

5o2 ] A depot 20 is a tub which carried out opening to the top face, and is arranged ,n the soffrt lower part region of a 
efrigeration unit 10. The raw material shaping path 21 where the cross section is circular ,s established in th.s depot 20. 
The raw material shaping path 21 extends horizontally from the lower part section of a depot 20^ carr.es out open.ng to ^ 
side attachment wall, and equips the open end with the quenching unit 22. The qu.nch.ng unit 22 has and constitutes the 
annular jacket 23 which surrounds the perimeter perimeter of the raw material shaping path 21. and the section tip 24 
which carried out opening towards the axial center of the raw material shaping path 21. from th.s annular jacket 23. as 

[0022] ThfdS^rollers 30 and 31 of a couple are installed up and down in the condition of having made the mutual 
peripheral^ surface Countering. Each delivery ro.lers 30 and 31 have the feeding slots 30a and 31a of the radius of curvature 
which becomes almost the same as that of the bore of the raw mater.al shaping path 21 mentioned above to each 
peripheral surface, and while it is mutual, spacing is secured so that the distance between these feed.ng slots 30a and 31a 
may agree with the bore of the raw material shaping path 21 concerned. Although not clearly shown ,n drawing, the 
revolution actuator is coordinated with each delivery rollers 30 and 31, and while the delivery roller 30 located up rotates 

L . , , • •• 06/03/23 
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clockwise in drawing 3 (a), the delivery roller 31 located caudad rotates counter clockwise in drawing 3 (a) 
[0023] The cutting unit 40 is equipped with the body 41 of a unit, fixed clamper 42A and movable clamper 42B. and the 
blowdown rollers 44 and 45 of a couple as shown in djayvingj. . 

[0024] h is possible to carry out both-way migration horizontally along the direction of an axial center of the raw material 
.shaping path 21 concerned on the extended region of the raw material shaping path 21 which the guide rod 46 was made to 
have supported the body 41 of a unit movable, and was mentioned above. The retract cylinder 47 is made to be placed 
between these bodies 41 of a unit between the fixed frames F. When external force acts on the body 41 of a unit in the 
-direction which isolates this from a depot 20. while the retract cylinder 47 permits migration of this body 41 of a unit when 
expanding actuation is carried out. it is an actuator for returning the body 41 of a unit to the location close to a depot 20. 
[0025] Fixed clamper 42A and movable clamper 42B are letter members of a block which have the clamp br « ak ™°ughs 
49A and 49B opened by Slits 48A and 48B. respectively, as shown in drawing 3 (b). Each clamp breakthroughs 49A and 49B 
have a slightly big bore, and consist of raw material shaping paths 21 mentioned above. Slits 48A and 48B are formed along 
the field containing the axial center of the clamp breakthroughs 49A and 49B. and have the function to expand and contract 
the bore of the clamp breakthroughs 49A and 49B. by changing the width of face suitably. While having formed the taper- 
like inclined planes 50A and 50B in each open end. the rod breakthroughs 51 A and 51 B of a couple are made for each , shts 
48A and 48B to have intersected the location used as each pars intermedia. The taper-like inclined planes 50A and 50B are 
dip parts to which width of face becomes large gradually towards the method of outside. It has installed so that rt may 
become parallel mutually, and the rod breakthroughs 51 A and 51 B have the semi-sphere-like crevices 52A and 52B in each 

[0026] ^hTciamp oil hydraulic cylinders 53A and 53B and the unclamping oil hydraulic cylinders 54A and 54B of a couple 
are prepared in these clampers 42A and 42B, respectively. c „ A . C<D .. . » j 

[0027] the clamp oil hydraulic cylinders 53A and 53B are fitted in the rod breakthroughs 51 A and 51 B which mentioned 
above each piston rod 53aA and 53aB through the clamp piece 55 — making — further — each — it is made to have held 
to each clampers 42A and 42B by equipping the projection edge of piston rod 53aA and 53aB with the clamp piece 56. 
respectively The part which counters the crevices 52A and 52B of the rod breakthroughs 51 A and 51 B the clamp pieces 55 
and 56 It is the piece member which presents the shape of a ball of the radius corresponding to the crevices 52A and 52B 
concerned. When clamp oil pressure acts on the clamp oil hydraulic cylinders 53A and 53B. it functions as narrowing [the 
slits 48A and 48B of each clampers 42A and 42B. that is. reducing the diameter of the clamp breakthroughs 49A and 49B 
through Crevices 52A and 52B. 

[0028] The unclamping oil hydraulic cylinders 54A and 54B make the point of piston rod 54aA and 54aB have held to each 
clampers 42A and 42B through a holding bracket 57 in the condition of having made the open end of Slits 48A and 4BB 
countering The rod 58 for extension is made to have intervened, respectively between piston rod 54aA of each unclamping 
oil hydraulic cylinders 54A and 54B. 54aB, and the taper-like inclined planes 50A and 50B of Slits 48A and 48B. The rod 58 
for extension is the cylindrical member which contacted the taper-like inclined planes 50A and 50B and when unclamping 
oil pressure acts on the unclamping oil hydraulic cylinders 54A and 54B, it functions as extending the slits 48A and 48B of 
each clampers 42A and 42B. that is. expanding the diameter of the clamp breakthroughs 49A and 49B through the taper- 
like inclined planes 50A and 50B. ... iL _ix- 
[0029] Fixed clamper 42A with the above configurations is fixed to the body 41 of a unit mentioned above in the condition 
that make the axial center of clamp breakthrough 49A agree in the axial center of the raw material shaping path 21. and slit 
48A meets the vertical upper part. 

[0030] On the other hand, slit 48B makes movable clamper 42B have held in the cutting cylinder 59 along with a vertical 
lower part in the condition of having made the edge which faces to a depot 20 contacting fixed clamper 42A 
[0031] The cutting cylinder 59 is attached in the above-mentioned body 41 of a unit through cylinder-body 59b where 
piston rod 59a is turned to a vertical lower part, and it has the function to which movable clamper 42B is moved along the 
direction of a vertical to fixed clamper 42A. When this cutting cylinder 59 carries out degeneration actuation most, it will 
stop in the location where movable clamper 42B went up most, and will be in the condition, i.e.. the condition that clamp 
breakthrough 49B agrees with clamp breakthrough 49of fixed clamper 42A A. that the axial center of that clamp 
breakthrough 49B agrees in the axial center of the raw material shaping path 21. On the other hand, when the cutting 
cylinder 59 carries out expanding actuation most movable clamper 42B will descend most and it will stop in the location 
where the clamp breakthrough 49B shifted from clamp breakthrough 49of fixed clamper 42A A thoroughly. 
[0032] The blowdown rollers 44 and 45 of a couple are in the condition which the mutual peripheral surface was made to 
counter and are installed in the roller bracket 60 which extends from movable clamper 42B mentioned above side by side 
up and down Each blowdown rollers 44 and 45 have the blowdown feeding slots 44a and 45a of the radius of curvature 
which becomes almost the same as that of the bore of the raw material shaping path 21 mentioned above to each 
peripheral surface, and while it is mutual, spacing is secured so that the distance between these blowdown feeding slots 44a 
and 45a may agree with the bore of the raw material shaping path 21 concerned. Although not clearly shown in drawing, the 
revolution actuator is coordinated with each blowdown rollers 44 and 45, and while the blowdown roller 44 located up 
rotates clockwise in drawing 3 (a), the blowdown roller 45 located caudad rotates counter clc.ckw.se in drawing 3 (a) 
[0033] In addition, the sign 61 in drawing 1 is guide block which between the covering block 13 and depots 20 is made to 

[0034] Furthermore, as shown in the above-mentioned casting facility at drawing 1 . injection equipment 70 is provided 
Injection equipment 70 is for supplying the metal heated in the half-melting condition to metal mold 90, and is equipped with 
the heating chamber 71. It is airtight ** mostly and the delivery 73 whose heating chamber 71 covered the perimeter at the 
heating heater 72 and which was established in the upper bed section is connected to the teeming open.ng 91 of metal mold 
90 through the auxiliary nozzle 74. 

[0035] The attraction rod 75 and the preheating barrel 76 are formed in this heating chamber /l . 

[0036] The attraction rod 75 is the cylindrical member arranged in the upper bed wall of the heating chamber 71 movable. It 
has connected with the attraction cylinder 77 and attitude migration of this attraction rod 75 comes to be earned out by 
actuation of this attraction cylinder 77 to the interior of the heating chamber 71. 

Ofi/03/23 

httn://xA^4.iDdl.nciDLeo.ip/cgi-bin/tran.web„cgi_eije 



JP.2001-252759.A [DETAILED DESCRIPTION] 
T00371 The preheating barrel 76 is the cylindrical member which met horizontally and extended from the side attachment 
h«ti^rlhamber 7 This preheating barrel 76 is constituted so that the bore of the end face part close to the 

' SSS! of the depot 20 which the amount of that point mentioned above, and between these is cont.nuing by the taper 
Sore sectln As s P hown in drawing 4 . while having formed the opening 78 for the charge ,n that : ujjhjt part at the pent of 
the -oreheating barrel 76. the chute plates 79 are formed successively to this opening 78 for the charge 
[So38] Moreover while having formed the preheating heater 80 in that end face section periphery at this preheating barrel 

MtK^^^^^^^ so that the perimeter of the preheating barrel 76 may be surrounded. This 
Kl2Sl«i as whenever [ a little stoving temperature / lower than the heating heater 72 of the heating 
chamber 71 which is for heating the preheating barrel 76 and was mentioned above J 

[OSS A plunger 81 is a cylindrical member with the magnitude which fits into the point off the preheating barre 76. The 
«tm.ion cylinder 82 for carrying out attitude migration of the plunger 81 in the interior of the preheating barrel 76 ,s 

[^tthe" cV^ngtSconstituted as mentioned above, while throwing the lump of a Magnesium alloy into a melting 
basir . 1 making the melting heating heater 2 drive first and holding a melting Magnesium alloy to the melting basin 1 
Sc^LJ^^IlWunlt 10 h made to circulate through cooling water, and the condition of having supphed cooling 
waur to the quenching unit 22 further will be in a standby condition. In this case, in the cutting unit 40 expanding actuation 
Tf the retract cylinder 47 is carried out and while arranging the body 41 of a unit in the location close to a depot 20, 
degenerat on actuation of the cutting cylinder 59 is carried out. and it has stopped in the ocation which rose movable 
damper 42B most Moreover, unclamping oil pressure is made to act on the unclamp.ng oil hydraulic 

where the clamp oil hydraulic cylinders 53A and 53B are made into tank **, and ,t has held in the condrtion th at each both 
Sdes of fixed clamper 42A and movable clamper 42B expanded the diameter of the clamp breakthrough s 49A and 49B. 
Furthermore T the delivery rollers 30 and 31 of a couple rotate each at a fixed rate. and. on the other hand, hold the 

blowdown rollers 44 and 45 in the condition of having stopped each. 

m042] Melting Magnesium alloy M1 which Kaisei of the tapping path 3 was carried out. and it stored ,n the melting basin 1 
whe ^degeneS migration of the bulb cylinder 6 is carried out from the standby condition mentioned above and the valve 
tJnJr IZs retrod It will begin to flow into a refrigeration unit 10 through the tapping path 3 concerned (the arrow 

[0 e 04 d 3? M n e£n7Ma7nesium alloy M1 with which a refrigeration unit 10 began to be filled After flowing down the guide rail 1 1 
according to the dij of a refrigeration unit 10. it will once be stored by the depot 20 (the arrow head B in ±awmg_L ) 
Mating Magnesium alloy Ml which flows down a refrigeration unft 10 in the meantime Metal slurry M2 which was cooled 
suTZ anu crystallized many crystalline nuclei to the interior with the refrigeration unit 10 concerned It becomes and ,t 
grows up sphedcally. and it is detailed and. moreover, the crystalline nucleus further mentioned above in the depot 20 
femes to have a uniform spherical crystal. That is. it is the metal slurry M2. without needing an expensive extruder. 
Sufficient fluidity can be acquired now and buildup of application cost can be remarkably reduced now. And since what ,s 
necessary i us? to supply a regulus as it is to a melting basin 1. buildup of raw-matenal cost can be suppressed. 
[0044 Metal slurry M2 once stored by the depot 20 It is discharged outside one by one through the raw materia shaping 
P athil after that Metal slurry M2 which passes through the raw material shaping path 21 ,n the meantime Metal raw 
material M o the shape of a cylinder rod thoroughly solidified since it was cooled with the cooling water which passes the 
annul" acket 2 of the quenching unit 22 and was quickly cooled with the cooling water by which ^r^X^ 
carried out from an injection tip 24 It becomes and will be continuously discharged by the exterior of a depot 20. Metal raw 
material M3 sohdffied thoroughly here Metal slurry M2 which fully has a thixotropy It cools qu.ckly. and generates and the 
thSotropy concerned is held potentially. This is the metal raw material M3. Checking eas.ly is possible by observing the 

SS3' SEZXII^S^ M3 discharged from the depot 20 With the delivery rollers 30 and 31 of . ,c -pie. 
thTcutting unit 40 I supplied, and sequential penetration of the clamp breakthrough 49of clamp breakthrough 49A and 
movaole camper 42B of fixed clamper 42A B is carried out and it comes to be further supplied between the blowdown 

l^el^^o^^uency of the delivery rollers 30 and 31 mentioned above is continuously "^J^L 
above-mentioned casting facility in the meantime and this rotational frequency becomes the value set up beforehand, the 
following procedures are followed and it is the metal raw material M3. A cutting process is earned out 
[0047 That is, If the rotational frequency of the delivery rollers 30 and 31 becomes the value set up beforehand, each both 
sides of switch and fixed clamper 42A and movable clamper 42B will first hold suitably the ort pressure made to act on the 
damp oil hydraulic cylinders 53A and 53B and the unclamping oil hydraulic cylinders 54 A and 54B ,n the condition of having 
recced the dfameter of the clamp breakthroughs 49A and 49B. Consequently, as shown m (a), it js the metal raw 

maters MS by fixed clamper 42A and movable Camper 42B. The body 41 of a unrt is the metal raw material M3 being 
clamped and degenerating the retract cylinder 47. By moving along with a guide rod 46. they are these Clampers 42A and 
42B and metal raw materials M3. Relative velocity serves as zero. 

[0048] Then expanding actuation of the cutting cylinder 59 is made to start promptly, and it is made to make movable 
clamper 42B lower-** one by one to fixed clamper 42A. Consequently, metal raw material M3 as shown in drawing , 5 (b). 
aftr P assS fixed clamper 42A Metal raw material M3 before it Shearing force acts in between and it ,s the metal raw 
material M3 bordering on these. Cutting advances. t 
ta049 If the cutting cylinder 59 carries out expanding actuation most and cutting of the metal raw material M3 is 
completed Tas shown ?n drawing 5 (c). the oil pressure made to act on clamp oil hydraulic cylinder 53B and unclamping oil 
hyJraul cyl nder 54B " ^^>^ clamper 42B will be suitably held in a switch and the condition the movable 
damper 42B concerned expanded the diameter of clamp breakthrough 49B. Furthermore, metal raw material M3 cut when 
tn!s and cdndd^nce were made to rotate the blowdown rollers 44 and 45 It moves to movable clamper 42B. and comes to 
be discharged on the predetermined conveyance conveyor 100 (refer to drawing..! 
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[0050] Cut metal raw material M3 While stopping a revolution of the blowdown rollers 44 and 45 as shown in drawing 5 (d) if 
discharged on the conveyance conveyor 100, the cutting cylinder 59 and fixed clamper 42A are returned to a standby 
condition, respectively, expanding actuation of the retract cylinder 47 is further carried out from this condition, and the 
body 41 of a unit is returned to a standby condition. 

[0051] Henceforth, it is the metal raw material M3 by repeating the actuation mentioned above and performing it It will be 
"discharged on the sequential conveyance conveyor 100 by the fixed die length defined beforehand. 

[0052] It sets at the above cutting processes and the cutting unit 40 is the metal raw material M3. After relative velocity 
.has become zero, it is the metal raw material M3 concerned. In order to cut, it is the metal raw material M3. It becomes 
possible to cut this continuously, without suspending generation. 

[0053] Metal raw material M3 generated as mentioned above on the other hand As shown in drawing 4 . it is supplied to the 
interior of the preheating barrel 76 one by one from the opening 78 for the charge through the chute plate 79. In this case, 
as shown in d rawing 6 (a), when the metal raw material M3 is thrown into the preheating barrel 76, sequential actuation of 
the preheating heater 80 and the heating heater 72 of the heating chamber 71 is carried out. 

[0054] Metal raw material M3 thrown into the preheating barrel 76 The sequential heating chamber 71 is supplied by both- 
way migration of a plunger 81, and as shown in drawing 6 (b), it comes to be held in the heating chamber 71 concerned at a 
half-melting condition. 

[0055] Here, according to the above-mentioned casting equipment it is the metal raw material M3. Since preheating is 
carried out at the preheating heater 80 while being in the preheating barrel 76, it is the metal raw material M3 concerned. 
When the heating chamber 71 is reached, it becomes possible to change this into a half-melting condition promptly. 
Moreover, metal raw material M3 since the bore for the point is almost the same as that of the metal raw material M3. 
before being heated by the half-melting condition in the preheating barrel 76 It will be blockaded and there is no possibility 
that half^melting Magnesium alloy M4 in the heating chamber 71 may flow backwards. 

[0056] Magnesium alloy M4 which changed into the half-melting condition as mentioned above at the heating chamber 71 
While a plunger 81 will carry out advance migration by expanding actuation of the extrusion cylinder 82 as shown in drawing 
6 (c) if only the specified quantity is stored, the attraction rod 75 carries out advance migration by expanding actuation of 
the attraction cylinder 77 at the heating chamber 71. Consequently, Magnesium alloy M2 of the half-melting condition 
stored by the heating chamber 71 Metal mold 90 will come to be supplied through a delivery 73 and the auxiliary nozzle 74. 
and it will be fabricated by the desired configuration in the metal mold 90 concerned. 

[0057] Half^melting Magnesium alloy M4 supplied to metal mold 90 here Metal raw material M3 which held the thixotropy 
potentially It heats and a thixotropy is presented again. Therefore, the advantage of ** — the thinning of a product whose 
yield casting of which used this thixotropy effectively is attained, that is, whose rate of solid phase is high, casting using the 
Magnesium alloy of low viscosity moreover becomes possible, whose restoration nature to metal mold 90 improves, and 
improves, whose molding of a large-sized product is attained and which can control generating of internal shrinkage and can 
raise a mechanical strength can be attained — is done so. Moreover, in order to also reduce the heat burden to metal mold 
90, the life of metal mold 90 will also be prolonged. 

[0058] And according to the above-mentioned casting facility, it is the metal slurry M2. It once solidifies and is the metal 
raw material M3. It is the metal raw material M3 in interlocking between the refrigeration unit 10 which cools molten metal, 
and injection equipment 70, in order to generate, to heat this in the half-melting condition again and to make it supply metal 
mold 90 It receives and it is not necessary to carry out exact temperature management. Therefore, complicated 

control is completely unnecessary and it becomes possible to carry out very easily casting which used the thixotropy 
effectively. Furthermore, once solidified metal raw material M3 It is possible to deal with this also as a simple substance, 
and it is also possible to aim at improvement in the further convenience. 

[0059] Half-melting Magnesium alloy M4 to metal mold 90 While the extrusion cylinder 82 carries out degeneration actuation 
as shown in drawing 6 (d) after supply is completed, the attraction cylinder 77 carries out degeneration actuation, and the 
surface of hot water of the heating chamber 71 comes to fall. Therefore, half-melting Magnesium alloy M4 concerned The 
situation solidified in a delivery 73 or the auxiliary nozzle 74 does not occur. 

[0060] Henceforth, actuation mentioned above can be carried out repeatedly and can mass-produce a desired product now 
in metal mold 90. 

[0061] In addition, although the casting facility for manufacturing a product by making a Magnesium alloy into a raw material 
is illustrated with the gestalt of operation mentioned above, it is also possible to manufacture the product which made the 
raw material other metals and alloys, such as aluminum and its alloy. 

[0062] Moreover, although handling [ the gestalt of operation mentioned above / the metal raw material concerned ] easily 
since he is trying to prepare the cutting unit for cutting a metal raw material, it is not necessary to necessarily prepare a 
cutting unit In this case, what is necessary is to heat the generated metal raw materia! in the half-melting condition as it is, 
and just to make it supply metal mold. Moreover, the metal raw material to generate does not necessarily need to have the 
circular cross section. 

[0063] m 

[Effect of the Invention] Since a regulus can be applied as it is according to this invention, without an expensive extruder 
being needed like the old CHIKUSO cast method as explained above, buildup of application cost and buildup of raw-material 
cost can be suppressed. And operation becomes possible easily about casting which used the thixotropy effectively, without 
interlocking between the process which generates a metal slurry, and the processes supplied to metal mold, or carrying out 
exact temperature management to the solidified metal slurry, since the generated metal slurry is once solidified. 
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DESCRIPTION OF DRAWINGS • 

[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing notionally 1 operation gestaft of the casting facility concerning this invention. 
[Drawing 2] Drawing of longitudinal section of the 1st generation means which (a) cools molten metal and generates a . metal 
slurry, and (b) are the cross-sectional view. 

[Drawing 3] The sectional view of 2nd generation means by which (a) generates a metal raw material from a metal slurry, 
and (b) are. the 3-3 line expanded sectional views in (a). 
[ Drawing 4] It is a 4-4 line expanded sectional view in drawing 1 . 

[Drawing 5] It is the conceptual diagram showing the cutting process of the metal raw material by the cutting unit in order. 
fDrawing 6] It is the conceptual diagram showing in order the process which supplies a metal raw material to metal mold. 
[Description of Notations] 

1 Melting Basin 

2 Melting Heating Heater 

3 Tapping Path 

4 Change-over Bulb 

5 Valve Plunger 

6 Bulb Cylinder 

10 Refrigeration Unit 

1 1 Guide Rail 

1 2 Circulation Path 

13 Covering Block 

20 Depot 

21 Raw Material Shaping Path 

22 Quenching Unit 

23 Annular Jacket 

24 Injection Tip 

30 31 Delivery roller 
30a, 31a Feeding slot 

40 Cutting Unit 

41 Body of Unit 
42A Fixed clamper 
42B Movable clamper 
44 45 Blowdown roller 

44a, 45a Blowdown feeding slot 

46 Guide Rod 

47 Retract Cylinder 
48A, 48B Slit 

49A, 49B Clamp breakthrough 
50A, 50B Taper-like inclined plane 
51 A, 51 B Rod breakthrough 
52A, 52B Crevice 

53A, 53B Clamp oil hydraulic cylinder 

53aA(s), 53aB Piston rod 

54A, 54B Unclamping oil hydraulic cylinder 

54aA(s), 54aB Piston rod 

55 56 Clamp piece 

57 Holding Bracket 

58 Rod for Extension 

59 Cutting Cylinder 
59a Piston rod 
59b Cylinder body 

60 Roller Bracket 

70 Injection Equipment 

71 Heating Chamber 

72 Heating Heater 

73 Delivery 

74 Auxiliary Nozzle 

75 Attraction Rod 

76 Preheating Barrel 
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77 Attraction Cylinder 

78 Opening for Charge 

79 Chute Plate 

8<J Preheating Heater 
,81 Plunger 

82. Extrusion Cylinder 

90 Metal Mold 
•91 Teeming Opening 

1 00 Conveyance Conveyor 

F Fixed frame 
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1 (Dtt'Dl:: fro* 'J ^ M 8 Atf§BIt±:£i:: 

[0030] -7?. pJi6<7^>/^4 2Bli. XU? K4 

8 BtffBETTj ^oRfiS 2 0 icffi}^ ? 38® £ 

[00 3 1] faBfrv'J >?5 9I4. tfX h>P^ K5 9 
a^^ttT7JlC|nJltfc«Sr*vU>^**5 9 bS^L 

<7^>/*4 2 A|C»LT^Ii!)^^>/^4 2B^fSlt7?rS] 

^5 9*<St^iI^»Ltca^fC{4. pJi!j^^>/^4 2 
B*<St±^LfcfiMlcffihL. ^(7)-77>^Sii?L4 

9 B<Dm>i><mw&Mm&2 i oatou^srr 

^7>^Sii7L4 9 BA<@^^^>^4 2 A(D^ 
7>3fSii?L4 9A < !:^a-r^ttS<l:^^o SOBi 
v'J>^5 9*<Sti#gf^ffiiLfcS^^(*. pTK)^7> 
/U2B^5tTBl. -e(0^ i 7>^ > Silfl4 9 BA<@ 
g^7>/U2A(D^7>^ll?L4 9A^bS±lcf 

[003 2] -»(0iaiP-7 4 4, 45I4. Sl^JS 
®$^fS3$-tt/-tt®"C% ±aUfcpTi«)^^>^4 2B^ 
&SEfi-r4P— h6 0IC±TI^MtftLTfc 
& c #*£HiP— 744, 4 5I4. <1*<DJ§®I-. ±2t 
*:ffc»E£ft*i§8&2 ia>rt«i:l5lSB-^**«**** 
^a3iSiy3t44a, 45aSSLtfc l Js C+l^^aiS 
yfc44a. 4 5 aO)IHl<DEIt*<att*»*»ii»2 1 

& e g)lCl*fl^LTl*fcl^ 4»Ba-74 4. 4 5 
|Zl4. [DfET^^zLX-^^S^L-Cfey. ±73l^Se 
niil O- 7 4 4*<®3 (a) *l^^t>T^ttlHjyiC 

HK-r*-». T*ictt«-rft*«n-^4 5*<H3 
(a) *icfi^TJE*ttnyi=B«r«*5ictt-3-c^ 

[00 3 3] fcfc. B1 t^§6 1 I*. 
0 1 3£*?©*§2 0£<&rasatt*ii-5*V K^D*$ 

[0 0 3 4] SblC ±Efl|3ftSfil=tt. SIIC^-TJ: 



ig OlC&IS-r htzthO^CDX^ m»7^^>/^7 1 $11 

7 2(Cj:oTSo/irflS®ffl<7)^T*fcy. ^0>±Vt»\Z 
mit-t±&n7 3*<ffiKl/X;U7 4$li:t4l9 0(7) 
*»P9 1 K»«L-Cfc*. 

[00 3 5] C(D^j»^-V>/<7 1 iZit* »5lP^/K7 
5 j3J:^«JtlflS&/<U;U7 6£gltTfc&o 

[0 0 3 6] ftSlPy K7 514. 7 1 CD± 

D*;K7 6lt, »5h>U>y7 7l=ttlftLTfctK SUR 
Slv'J>^7 7 0>ft«»lCj:y. *0»^*>/<7 1 CO^SP 

[0037] ^«t*o&^u;u7 614. >/<7 1 

£ 0 C(7)^«SllD!»/^L/;U7 6(4. ^<D5feSS^A<±aL 
t-ffga2 0 0)«»^51»2 1 £(3:lSf5j-CDrtg£*C 

»»**>/<7 i icKtt-r«s«i«ft<Di»i8 

•5IC. ^ffittl^/^U;U7 6<DjfeSffllC(4. ^<D±SUICS 
ABBP7BtfBitt**fc^tl^ C<D&ArafMlP7 
8lC->i— h*57 9 BSLtfc^c 
[0 0 3 8] £<D^«»]f»/*UJU7 6ICI4. 

[0039] ^fltan&t— £ 8 014. ^flittitt/su;^ 

-$8 011 ^(ijllD^/<L/;U7 6$*D»-r^frtf)<7)ta) 

[0040] ?^>V*8 1I4. ^«t*JQ&/<U;U7 6 0 
<D^9>5** 8 1 fwl4. T^V^-V 8 1 £^<§}in&'\U 

y8 2$aeitMo 

[004 1] ±IECDcfc : 5lc1»iSLfcSls&SfiS-CI4. * 

A^*5«^-r^t<tt(c. ^a-- v h 1 OIc^SJtK 
^SSIS-lt. h2 2(w^Sl7K$«*&L 

lcfct^l4. U hi/ , J>4f4 7 

zl- ^ h*t*4 1 $^©112 oiciaffiLfcasicss-r 

7>/U2Bjfit±iLfcfitl^itLt&4o * 
fc. ^7>^Ev'J 3 A. 53B?^>^Ei: 
0 ^> >~J%tf±is l ) ls?5 4 A, 5 4 BIC 
1^7>/U2AfcJ: 



(6) 
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49A, 4 9B^ffigL/:tt®l:fi^Ltfc«i, 

\Z % -#<Dxk l ) O — ^ 3 O. 3 1li, tti^tiZ— SO 

aresestK gtajp-744, 4 5 is. 
[0043] ^j-^v h i oics^assft^a^ 

Zomnmi l£3STLfr&. f?®«2 0fc-B*?S£ 

tt^CillC^^ (S1*0*91B) o COWL — 
v M 0£^Tr&^«v**v^i^&Ml I*. 
5^SJi-^ h 1 OlcJ;orSE)%ai*tt. *-<Drtffil~* 

fffSS2 0(CfcL>T±aLtceS«^«tt^^fii-^ « 

M2 ic+»<psMMt*»*-i:^-e#**3i=tty. a 

[0 0 4 4] S?@*2 OlC-MfffS^^fc^a^^U — 

M2 1*. *<z>&. swiK2 i zmzTM-xtimz 

X7';-M2 li. gL^o.zi^h2 2<7)Sttv-V^^K2 

4 * * *« «*S * ft £ £ o r maic^jp $ ti z> 
xftmm 2 o (Dnsutcssiwicaai s^ct \zt^ a 

s±ic@tt<fc£;Kfc&Si!t#M3 I*. 

S^LTl^c Z<DZ.tit. &JSSSIttM3 

[0 0 4 5] *t^T-. fr®«2 0A^»tb2*V*:&B* 
#M3 I*. -»<7)i3iyD-7 3 0 f 3 1 lCc*:oT^i!)6iT:l 
-*;/ h40U:tt*S;?F*U 1S^7V/U2A(D^7>^ 
g&ft4 9 AfccfctfpTft^V/^ 2 B(D<7^>^Sifi 
7L4 9B£iH2fcSilL. $t)!C-»(7>^t±iP- : 7 4 4, 

[0 0 4 6] CflOlHL ±IBSl5tS(i^fet^'Cl*. 

fc^iy n— ^3 0. 3 1 cD@ls8fc£SB#£1SL-cfcy % 

[0047] -T^tP*,. 3|yP — ^30, 3 1 CD[D$e& 
?53A, 5 3Bfc<fci;7>^7>^Ev , J>y5 4 



A. 5 4BlCf^B£tb636IE£Sl:^y&;i. IS^7 
>/<4 2 Afc£tf rTI!)^:"^ 2 BOJK^tflvJ" *lt> 
^7>?IS714 9A, 4 9 B$^gLf-ttSIC«J#-T 
£ 0 15 (a) Ir^-fcfc5l^ 

4 2 Afc<i:i;orit)^7>/<4 2 BlC£o-C&BSM*M3 

U h7^? h->'J>^4 7^ffiii*1±* 
A<b^L-*y h*(*4 1*<&BS§#M3 KP 
K4 6|z»oT&»-f£-£KJ:y. C*X*<7>*7> 
/U2A, 4 2Bt4IIttM3 £<D«ttg£*<-fc?P£ 

[0 0 4 8] *<DgL H*>(C^»fvy>y5 9CD#^ 
BSBM&Si^ mfc<?3l"<4 2 A|C«LTpT®I^7> 

/^4 2 B$in^Ta$-t±^cfe5i3-r-i) 0 ccoes. U5 

(b) Jc^-Tct^lc. @S^7>/U2A$IILfct 
A,mJltfft&^+ ZtlbZm&t LT&BS*tM3 (DtfJ 

Brawn- *>„ 

[0 0 4 9] 0 5 (c) IwJF-fcfc^U:. «JlvU>y5 
9tfgt#gfMI)L. *S*»M3(D«IBT^T-r^ 
t. WB)^^>/^4 2 BlCfc^TO^^^&Ei'y 
>y 5 3 BfccfctfT^^^EE^'J >^5 4 BlCfE 

A^ i 7>^a5i?l4 9B$ffiSLfcttElc-R^-r^>o * 
t>(C. Ctt^f^^l^^ttSP — ^4 4, 4 5$lHlte$-t±^ 
t. «JBrS*ltc^S*»M3 ^dT»^7>^4 2B(C^ 
LT^SjL. Ffrg0«23>^7 1OO (B19IB) ± 

[0 0 5 0] «Bt*^^S*«M3 A1S3^7 1 
0 0±lc»ffi**v-5)i. 15 (d) ic^-Tcfcaic. 
p-744, 4 5<&lIlfe£fSiI:£-ri'5£ £ «IBt*> 
U >^5 9^«ti;@S^^>/<4 2 A$-€-*V-F*l*#«ltfc 

4 7 ^#Sft®)*itT^L-^ h*<*4 1 

[0051] me. ±aiL^Bif*^»yigLft5c<tir 

a>/<7 1 0 0±(^^l±S*ix«>Ctlc/d:^ o 
[0 0 5 2] l^l±<0c^:5^^:«]»TXSlC^Sl^■CI*. SUBt^l 
h4 0>b<*SiS*fM3 ^(7>fflSiSg*<-tfP<t^ofc 
«SlT*^K*Bift*tM3 <DttK£HJ£-f a^KLTl^ 

iimWlC^JBr-r ^» C t U h o 

[0 0 5 3] ±IBa><t:5I^Lr^ja$*vfc*R* 
«M3 li. S4(C7fv-r^5lC, va-hfi79^Lt 

Si/^;U7 6ir#S«»M3^1SA$*Lfr^^-e. 

jfjQf^ t= — ^ 8 OfccfctfJlD^*^? 1 0)}JD&fc — ^ 7 

2 S«*iltt6« 

[0 0 5 4] ^<i*a^/^u;u7 6icgA$tt/r^jS*« 



(7) 
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M3 i*. :?7>^*8 io>aa»»(cj:o"Clii**n»^ 
t^<7ii:«**ft. 16 (b) l^-Tcfc^lc. £18 

[0 0 5 5] Cdf. ±S5»&3£SK£*ilS. $SSt« 
M3 *<*MW»/<Wl'7 eiCfc^HlCfcl^T^fltJJDg&t 
— £ 8 Olc£y^ffiJtaS&LTl^*:#>. ^K^S**tM 
3 fi<lnft?*://<7 1 iZiiLfcK^-C-nSitt^l^^ 

fi(D^s^«M3 iz^-oxmrn^ti^ztizu^) . ansa 

[0 0 5 6] ±|SC0^5^L'C*n^-V>/<7 1 lZ*m 
£;K4i:. 06 (c) (C^fcfc5lC. ffaii/U>?8 2 

cD^^f^ujircfcoT^^vv-v 8 1 tfm&&M-rz>tt 

tir. ©?|v'J>^7 7<D#g^ii)lw^oTqR?lP^ K 

7 5*<*D^^>/<7 i izataHMBrr*. c<*>$£^ an 

£&M2 *<PtlUP7 3*5J:t;a»^ X^U7 4$iSCX^: 
M90I^*&*H-S^5^fey, i$i£$I2 9 OlCfcl^T 

[0057] &^9 o n*:*^!*^ 

f&icfcy. ofc«-r^>3feait^iS]±LT^®^y 
S(&aift<b£0£ ^*<D#jj&£#-f *<> 

[0 0 5 8] L^t. ±B*jMMII-**ttf* 41^7 
■J-M2 £-m@ttMbL-C&JSSt**M3 ££f£L. Ctt 

^si;¥sia*ffi^*D^ut:4S9 oic«i&-r^^5ic 

i Oi:. -f^i^va >SI7 o tOHSiHiS^fc 

y. *s*»M3 icMLriE5S>sss@s^^!S'r^^ 

«M3 I*. Ctl^tLT^ya^^^t'fc 

[0 0 5 9] #19 0^*i§B-7^*>0A^M4 
<7)«&#*t7^£<>:. 06 (d) ic^-fcfc^ic. ffdiv 
■j>*8 2*<®jgttl&r&<fc£4>l^ «5I->U>^7 7 



[0060] an* ±&Lfcaft#«y£LHte£*u 
9 o ir as i>TmMcoSp D n *ss-r S C £ *<T* £ * £ 

[00 6 1] ±^LfcHt£a)^®T*li. v^**> 

[0 0 6 2] ±*Lfc*lS<D»»'CI*. 
[0 0 6 3] 

sand*-* v**x h^<D<t^»c?s<i^»aiaA^^^ 

-fiHtMbLTl*4fcft* «^?U-ft4*t*H 

[0a<DfBm©KK] 

[0 2] (a) l**BAB**»LT*MX7"J— 
jft?£Sl O>±j£^R<B«ftffi0* (b) l*-fc<B«tBr® 

[0 3] (a) tttiX5'J- fr£>&JS**t££fi£"*~3 
«2(D4*¥«<0BfBB. (b) I* (a) |r£lf«3- 

[04] 0 1 |rfclf^4-4®S£^:afT®0"eft*o 
[05] «Ra-7 hlc«fcS*a*»CD«IWria8*Jl^ 

[06] *s*»^*sic«^-r4is^*iiii(c^-r«[s 
0-efc^o 
[»#a>UHB] 

1 sum 

2 *»*D»t-* 

3 ai^ilffi 

4 «j»/<;u^ 

5 /\J^^7>V^ 
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An^vUV^ 5 4 A. 5 4B 7>^7>^Ev'J 



1 0 )%$QZL—y h 


5 4a 


A. 54aB tfXhVa-/ 


1 1 xnx 


5 5. 


5 6 o=?>z?m 


1 2 isie 


5 7 




1 3 "JU^y*? 


5 8 




2 0 »HH 


5 9 




2 1 5R*tJ*fl£iItt 


5 9a 


tfXh>P^K 


2 2 §L>%3-— 'V h 


5 9b 




2 3 SttS/^^7h 


6 0 




2 4 ogltn 


7 0 




3 0.31 iHU n — 9 


7 1 




30a, 31a iHUiS 


7 2 




4 0 #Jgr^-— *:> h 


7 3 




4 1 — h^fctfc 


7 4 


fifty X;u 


4 2 A HS^^V/* 


7 5 




4 2 B pJS!)^ ^ 


7 6 




44, 45 g£i±JP — 7 


7 7 




4 4 a, 45a ftttS^SI 


7 8 


fiAJBfMJP 


4 6 *VKD^K 


7 9 




4 7 U hv'J >^ 


8 0 




4 8 A, 4 8 B X'J^h 


8 1 




49A, 49B ^^>^SS?L 


8 2 


#USv»J >y 


5 OA. 5 OB T"— /<#*S&® 


9 O 


&£! 


5 1 A. 5 1 B KJtafl. 


9 1 




5 2 A, 5 2 B £H3® 


1 0 0 




5 3 A, 5 3B ^7>^Ev'J>? 


F 




53 a A, 5 3 aB tf^h>P^K 
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